Objective: We aimed to evaluate patient perceptions of medical scribes in the ED and to test for scribe impacts on ED Net Promoter Scores, Press Ganey Surveys and other patient-centred topics. Methods: Exploratory semi-structured interviews were conducted in the ED during wait times after scribed consultations. Interview results were used to derive topics relating to scribes. Items addressing these topics from validated surveys were combined with items from widely used patient satisfaction questionnaires. Questionnaires were administered in the ED by face-to-face approach while patients were waiting for admission/discharge or test results. Patients and doctors were blinded to the purpose of the questionnaire. The survey evaluated for non-inferiority of scribed consultations, using Net Promoter Scores, Press Ganey questions and questions specific to the presence of the scribe. Results: Patient interviews did not identify any negative views regarding the presence of scribes during consultations. Thematic saturation was achieved after seven interviews. Two hundred and fifty-eight patients were approached to complete the questionnaire, and 215 participated (83%); 95 and 118 participants in the scribed and non-scribed groups, respectively. There was no difference between scribed and non-scribed consultations on the following measures of satisfaction: the Net Promoter Score, Press Ganey questions, quality of information received from doctors, communication, privacy concerns or inhibition about revealing private information and room crowding. Conclusion: We found no evidence that scribes reduce patient satisfaction during emergency consultations, nor prompt discomfort that might cause a patient to withhold information.
Introduction
Medical scribes are used to reduce administrative burden of ED physicians so they can spend more time on clinical reasoning and bedside patient care. They accompany doctors into patient cubicles, document consultations and undertake clerical facilitation tasks. Increasing need for ED services and increased health costs drive the need for improved productivity and cost containment. 1 There is inconsistent evidence regarding the economic benefit of scribes in the ED. [2] [3] [4] [5] [6] [7] [8] Little research investigates scribe impacts on patient satisfaction scales such as Press Ganey reviews 9 and the Net Promoter Score. 10, 11 A retrospective study in Michigan found that introducing a scribe programme did not affect Press Ganey rankings. 12 However, the impact of a scribe on patient satisfaction was not explicitly measured. Specifically, there were no scribe-centred questions such as perceived room crowding or sense of inhibition during the consultation. Further, Press Ganey surveys are mailed out 6 weeks after ED attendance and the response rate is usually around 25%, introducing recall and response bias, respectively. Patient behaviour and satisfaction is worth investigating for clinical reasons. 13 Satisfied patients are more likely to comply with medical instructions. 14 Inhibition can also reduce the quality of information that physicians receive [15] [16] [17] and no studies have investigated scribes' impact on inhibition. 
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Key findings
• Patients tolerate medical scribes well.
• Patient satisfaction and Press
Ganey ranking are not affected by the presence of scribes.
• Patients do not feel crowded with a scribe in the room.
• Patients felt able to disclose private medical information in the presence of a scribe.
Patients tolerate medical student participation in their care both in the public and private sector. 11, [18] [19] [20] [21] However, patients may not equate their altruistic participation in training future doctors to having a scribe attend the consultation. Therefore, we cannot assume that scribes will be as well tolerated as medical students.
Methods

Study design
The present study aims to measure the effect of a scribe during ED consultations on patient satisfaction using qualitative and quantitative methods. It was hypothesised that there will be no difference in any measure of patient satisfaction between scribed and non-scribed consultations.
Sparse research about patient perceptions of scribes in the ED prompted us to begin with qualitative methods and reinforce the findings with qualitative interrogation (exploratory sequential design).
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Explorative semi-structured interviews were used to identify themes relating to patient experience of scribed consultations. Qualitatively derived themes guided questionnaire development. Validated patient satisfaction surveys [24] [25] [26] [27] [28] were searched for items relating to these themes. Items relating to overall patient satisfaction were also extracted from the Press Ganey survey. A consensus author meeting determined the final pool of items for the questionnaire. The blinded questionnaire tested whether patient satisfaction with scribed consultations was lower compared to non-scribed consultations (non-inferiority design). The work was prospectively registered (ACTRN12616000223437, ACTRN-12616000308493), approved by the Cabrini Human Research Ethics Committee (CHREC03020516, CH-REC02060616) and conformed to the Helsinki Declaration.
Study setting and population
Cabrini Hospital is a Catholic, notfor-profit facility in Melbourne, Australia. It provides tertiary medical care for older patients who are likely to have English as a first language, comprehensive private health insurance, higher income and higher education than other hospitals' patients in the state. The Socioeconomic Index for Areas (SEIFA) ranks areas in Australia according to socioeconomic status using four indices. 29 Median SEIFA decile for patients at Cabrini is 8th or higher on all indices.
The doctors were all FACEMs with ages ranging from 39 to 55 years (71% male). The five scribes' ages ranged 20 to 28 (60% male). The backgrounds and training of the scribes has been previously described in detail. 8 Physicians wear business attire and scribes wear hospital clerical uniforms. There are approximately 24 000 Cabrini ED attendances each year with a 48% admission rate. Data were collected during a one-year scribe economic study (ACTRN12615000607572), which followed two smaller-scale pilot studies.
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Study protocol
Recruitment for interviews and questionnaires was face-to-face after the initial medical consultation and procedures (phlebotomy) with an information sheet provided. Participants were informed that participation is voluntary and that all responses are confidential and will not impact on the care they receive. They were not approached if participation would delay investigations, specialist consultations, ward transfers or discharges home. Patients were excluded if they required isolation (infectious disease or neutropenia).
Interviews
Purposive selection included adult attendances, family members of patients unable to communicate for themselves and parents of children under 18 years of age. The interviewer (WD) also works as a scribe, and wore business attire. He introduced himself to participants as a researcher to reduce response bias. Patients whose consultation was scribed by the interviewer were therefore not eligible for interview. There was no pre-existing relationship between the interviewer and participants.
Questionnaire
Participants were selected based on variable recruiter availability between 09.00 and 21.00 hours 7 days a week, with the following inclusion criteria: the patient had only seen one ED physician; the physician was enrolled in the Scribe Study; and at the ED nurses' discretion, the patient was appropriate to approach (not critically unwell, nor acutely distressed by a diagnosis). Doctors and patients were blinded to the comparison between scribed and non-scribed consultations.
Methods and measurements
Interviews
Questions were asked if they understood the scribe's role; about physician-scribe communication, professionalism and physician distraction; if they felt crowded by, or uncomfortable with the scribe's presence; if they understood their treatment plan; and satisfaction with the ED experience. The interview was not piloted and took between 5 and 10 min. Responses were handrecorded during the interview by the researcher and re-read immediately afterwards to check for completeness. Participants did not evaluate the record, there were no repeat interviews and participants were not informed of the findings.
Questionnaire
Interview themes were compared to existing literature about patient satisfaction and observer presence in consultations. Items from validated questionnaires were used [24] [25] [26] [27] [28] to generate a final list of 22 items (by author consensus) that pertained to the qualitatively derived themes, which were selected for inclusion, some of which had negative valence to other items ('I felt that I had the doctor's full attention' vs 'I felt that the doctor was distracted') to test for reliability. Five items were unaltered Press Ganey overall patient satisfaction questions. Other items were chosen to address themes raised in the interviews and the literature relating to patient experience of observers of medical consultations. Participants responded using a 5 point Likert scale. The Net Promoter Score asked how likely the participant would recommend the hospital to others on a ten-point scale and the proportion of participants who rated 9 or 10 was used as a single-unit grouping of the ED's promoter status. 10 Participants could also give freetext, written feedback. Finally, only after completion of all other items, a multiple-choice question explicitly asked whether a patient would be happy for their doctor to use a scribe in the future. The complete Cabrini Emergency Department Patient Satisfaction Questionnaire is available in Appendix S1. It was not piloted and took approximately 5 min to complete.
Outcomes
Interviews
To explore the patient's experience of ED consultations in the presence of a scribe and achieve theme saturation.
Questionnaire
To compare Net Promoter Scores after scribed and non-scribed consultations. Secondary outcomes were to compare Press Ganey overall satisfaction items. 
Results
Characteristics of study subjects See Table 1 . All patients approached for the interview participated and thematic saturation was achieved after seven interviews (i.e. no new points were raised by the 7th interview). Two hundred and thirteen participants consented to the questionnaire. Attrition points are described in Figure 1 and demographics of each group are presented in Table 2 .
Main results
Interviews
Participants' primary concerns related to patient-oriented outcomes and symptom management, and not the administrative workloads of staff providing those services. 'I've stopped asking for a private room because there never seems to be one available'. Three themes pertaining directly to scribes were identified: physician-scribe relationship, comfort during the consultation and awareness of the scribe's presence. Verbatim quotes that relate to each theme are presented in Figure 2 . resulted in 98% of scribed participants rating disagree or strongly disagree, compared to 88% of the nonscribed participants, z = 2.67, P = 0.007. However, the reversedvalence item ('You felt comfortable giving your medical information to the doctor') showed no difference in the proportion of participants who agreed or strongly agreed between scribed (98%) and non-scribed (97%) participants, z = 0.56, P = 0.288. Of the 95 participants who had a scribed consultation, 86 responded 'Yes, I'm happy for my doctor to use a scribe' and the remaining nine were uncertain whether there was a scribe present or not.
Of the 213 consenting participants, 85 commented in the free-text box. One commented on the scribe: 'Good to see someone taking notes during the consultation. It seems like a good way to do it'. Another suggested the use of a technology (recording device) in lieu of a scribe. No other comments pertained to scribes.
We also note that in the research at Cabrini on scribe utilisation to date, [6] [7] [8] over 2000 scribed consultations have taken place, during which no patient has asked a scribe to leave and less than 1% of consultations have excluded the scribe at the physician's discretion due to the sensitive nature of the consultation.
Discussion
The qualitative investigation suggested that patients either had "They weren't talking much but you could tell they were communicating."
"Later, I saw them talking outside and looking at the computer together." "Were they meant to be talking? It was very quiet between them. It wasn't distracting."
"They were both very professional." "I imagine there isn't much need for dialogue between them." "They were both doing their jobs so I felt comfortable."
"I know the ED rooms are not meant to be luxury rooms."
"The COW was big but it didn't seem out of place in a hospital."
"There was a doctor, scribe and a nurse so it was a little crowded. Having all the people in here was strangely nice; like they were making a fuss of my being here." "He's a doctor so of course I'll tell him anything he needs to know. It's all in my notes anyway. … Yes, she can hear it too. She would need to if she's going to write the notes" "The doctor introduced himself and told me the girl was a scribe." "The [COW] seemed difficult to manoeuvre but he did a good job of keeping out of the way."
"He was helping the doctor so I had no problem." "The doctor was there for a reason and so was [the scribe]"
"In a teaching hospital we're surrounded by medical students who are much more invasive."
"It all happened in the background. I hardly noticed her." "The doctor forgot to introduce the scribe, then apologised an introduced him."
"This isn't a hotel. I wasn't uncomfortable."
"It seems like it would make things faster. I don't know why this isn't done more." Figure 2 . Qualitatively derived themes and their relevant quotes.
© 2017 Australasian College for Emergency Medicine and Australasian Society for Emergency Medicine positive or neutral views on scribes in the ED. Quantitative assessment showed no measurable difference in patient satisfaction between scribed and non-scribed consultations with the exception of privacy. One item showed that patients felt less inhibited when disclosing medical history during scribed consultations compared to non-scribed consultations. However, another complementary item indicated that patients were no more or less comfortable giving medical information to the doctor during scribed consultations compared to non-scribed consultations. Overall, the impact in this study is non-inferior, which is consistent with previous work 12 and contrasts with concerns raised in grey literature regarding scribes.
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This is the first study to qualitatively and quantitatively evaluate the impact of scribes on patient experience in the ED using a contemporaneous comparison between scribed and non-scribed consultations. The use of scribes is unlikely to affect patients' disclosure of private information in ED consultations, nor inconvenience or bother patients. The current results fit with research into patient perceptions of medical students' participation in ED consultations. It may be that patients tolerate additional staff members, provided their presence serves some positive purpose, such as education of future health professionals or efficiency in the use of health resources.
The admission rate for eligible questionnaire patients was 58% and their triage categories ranged from 1 to 5. The admission rate was higher for those approached to complete the Cabrini Emergency Department Patient Satisfaction Questionnaire. This reflects that some patients left immediately after their consultation (no tests required), and before a questionnaire could be administered. The admission rate was higher still amongst those that declined, possibly due to more severe illness. The triage categories for those approached ranged from 2 to 5 as we explicitly excluded patients with critical illness.
This study evaluated a specific group of Australians who are more likely to have English as a first language, and comprehensive private health insurance. The doctors were FACEMs who work in a resource-rich private hospital environment, which requires a high level of customer satisfaction. Our scribes were articulate, professional and sensitive communicators. The impact of scribes may differ in other settings and future studies could investigate this.
There will be scenarios where scribes will not be appropriate and this study was not large enough to cover all types of emergency consultations. In the case of sensitive ED attendances, the physician may ask their scribe to complete other tasks while the physician completes the consultation. A scribe may be detrimental to the patient-physician relationship in cases of suspected sexual assault or domestic violence. Non-essential staff and equipment may hamper delivery of care in critical paediatric presentations. Such presentations are rare for us. Scribe training teaches physicians to subtly ask the scribe to leave the room in the event that they feel a scribe's presence might be imposing on the consultation.
To our knowledge, there is no work published to date on the quality of scribed documentation, nor any analyses of safety, harm or risk. Further research should be considered in this area before a more complete picture of the impact of scribes on patients can be understood.
Limitations
The investigation was susceptible to researcher bias as all researchers were involved in the scribe programme. While a single data collector conducted only seven interviews, theme saturation was achieved early and these qualitative findings were then supported by quantitative data in the questionnaire phase.
Survey data were collected while the patient was unwell in the ED waiting for treatment, results or disposition. Responses could be influenced by social desirability bias and sponsor bias in favour of scribe acceptability.
Conclusions
This study shows that scribes are well tolerated by patients. There is no evidence that scribes are likely to evoke patient inhibition when giving medical history, and therefore, scribes are unlikely to affect the quality of information that doctors receive. Decisions about initiation of a scribe programme in the ED should not be based on concerns about patient satisfaction and facility reputation.
